Role of glycosylation in the expression of human procathepsin D.
Human procathepsin D carries two N-linked glycosylation sites at asparagine residues 70 and 199, widely separated on the surface of the folded protein. We created monoglycosylated procathepsin D molecules by site-directed mutagenesis in vitro of the individual glycosylation sites. With only two exceptions, all 12 mutants of this type were expressed efficiently in mammalian cells. The expressed proteins were stable, targeted to the lysosome, and partially secreted into the medium. When both glycosylation sites were eliminated, however, the expressed proteins (9 different mutants) were stable but most were not secreted and targeted poorly to the lysosome. Mammalian fibroblasts appear to sort nascent procathepsin D efficiently only if it is N-glycosylated. Procathepsin D monoglycosylated at N70 is readily distinguished from the endogenous protein in transfected human cells and thus provides an excellent substrate for studying lysosomal targeting in an homologous system.